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- ng ciispcseo outside of th 
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*"« leads in such a man „ e r that they .„ coupUd ^ 
Inner lM ds in . ^ ^ 

^ection thereof, the terminal cciuroij being * 

6 SUrfa " ° PP ° Si " »- .«««. on rti ch :he 

SemiCOndUCt ° r CMP iS — «-.. «>» co lum ns beir , 

exposed externa^ through t|) . encapsulatin9 ^ ^ ' 

colum ,s baing exposed ^^^^^ ^^^^ 
encapsulate, resin at th . outer sides ^ 
t». se ml co„ductor chip „ itJ sur£ace hav;n? ^ 

;r uliti " 9 adhe5i - - - — portions being 

•lectrrcm, connected to tips of the in „ er lMds fcy ^ 

The resin-encapsulated C SP tvn. 
. K tea csp tv P« semiconductor 

p * " " Cl " m 1 " *' — - 1" *«-. . die 

~ the — — • - *• — - *. — 

that electrode portions thereof ere arranaad K • 

arranged between the 

2Q ^nner leads and the die pad. 

4 - A resin-encapsulated r<?D - 

CSP Cy P e semiconductor device in 
-h . l9ad fran . shaped in __ ce _ a J£ 

; ad ; n9 pr ; cess in such • • — » of inner 

"ads as thinner than that o* - ho , ^ , 
5 " the Iead fram « and which is 

encapsulated with an encaosula-- • • 

apsula^r.g resin in such a manner 

* 
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that it is substantially the same as that of £ 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and bein, integrally connected to -he _ 
inner leads and also bein, adapted to be electrically 
connected to an external circuit; 

the terminal colons being disposed . outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions bein, „ ad e of solder, etc. and 
•xposed eternally through the encapsulating resin such 
"at the terminal columns are exposed external^ through 
the .ne.psul.tin, r.sin at the outer sides thereof, and 

the semiconductor ch<r> k«.<~ 

ch.p being mounted on the inner 

leads by bumps arranged on one sur**™ n f 

one surface of the semiconductor 

chip, and the semiconductor c h<d b, inn . 

cnip being electrically 

connected to the inner leads 



resin- 



encapsuleted CS? type semiconduct. 
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device i„ which . lead £rame sh>ped ^ accordjnce ^ _ 
two-step etching process i„ such . Mmer , 
of inner le.ds is thinner than that of the lMd £rame a „ a 
"hrch rs encapsulated with an encapsulating resin in sue- a 
manner that it is substantially the same as that o- a 
semiconductor chip i„ size, the lead frame including; 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having t „e same thickness as that of 
the lead frame blank and being integrally connected to -he 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
tnner le.ds in such . manner ^ they ^ ^ ^ 

-ner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
' i» -unted. the terminal, columns 

being exposed externally through the encapsulating resin at 

e portion of tips thereof to s.-ve as , 

se.ve as .erminal portions; 

ana 

the semiconductor chip being mounted on ^ ^ 
>"ds by bumps arranged on sjrface ^ ^ 

semaconductor chip being elec- r ^ a -i. 

* ^-tec.r.ca.ly connected to the 

^er leads. 
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«• The resin-encapsulated CSP type semiconduc-o- 
device of any of cIa i ms 1 to 5f wherein ^ inner ^ 

each have a rectangular cross-sectional shape including 
four faces respectively provided with a first surface a 
second surface, a third surface, and a fourth surface, -he 
first surface heino opposite to the second surface and 
flush with one surface of the remaining portion of the 
-ner lead hav ing the same thickness as that of the lead 
frame blank, and the third and fourth surfaces each having 
a concave shape depressed toward the inside of the inner 
lead. 



20 



(DETAILED DESCRIPTION OF THE INVENTION J 
(FIELD OF THE INVENTION) 

The p tese „ t inventio „ „ la „ s „ a resin ., ncapsulated 
s«.ico„ ductor device capaMe of meetina re<juireMnt f 

mciency - Mo - the present invention 

««„ to , r«i„- encapsulate<f sen , iconduct<)i 

lead portion is thinner i n a rh,^u 

10 3 thlckness th-n a lead frame 

blank. 
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[DESCRIPTION OF THE PRIOR ART) 

11. snows tne conjuration of . ^ 
-srn-ence.sulat.d semiconductor ^ ^ 
*«. Pec k a 9 e, . The s„o„„ resi„-.„ c , psulatao . semicondi;cter 

"7 s includes a die pad 1111 • ~ uctor chip 

connected to th „ assocl>tM circuitj _ ^ ^ » 
ormed in^raU, „ ith the outer leads Mijj bondinj wi ; es 
"30 £ or eLctric.Uv connecting the tips ^ 

-P »». end . re Si „ e„ca P suiati„, the semicondoctor 

'° P r °-«t the semiconductor chic I'M » 

p 1!20 f rom external 

stresses end contaminants. This reji 

semiconductor device art """-"Psulated 

devi-e , 120 " OU "" n9 ""'conductor 

- 120 on tne oondin, pad n ». is 

9 the — *- — - - — 

s ».rn-enc. P . ulatM ^ 
°* the anner leads 

Pads U2! , k t0 ° f thfr b °" di ^ 

P * »»« of the semiconductor chip ll20 . And , Fig . nb 

shows the configuration o* a 

n, ° nolayer Iea d irame used as 
an assembly member of the resin . 

device shft • """-encapsulated semiconductor 

iCe shown in Fig. Ha. such a i Mrf < 
bonH . " a lead fran, e includes the 

Ending pad liu for mounti 

nting the semiconductor chin > h p 
^ner leads il 12 to be 

eleccri «Hy connected to the 

semiconductor device -ho 

' ^ ° Ut « 1— "13 which is int gra2 



M-SS99 OS 
9-8207 



with the inner lead 1112 and is adapted to be electrical!-, 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, 42 
alloy (a 42% Ni-Fe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
progressively. Tnus , recent resin _ encapsulated 

semiconductor package, particularly % uad . plate 
package (0 rPs, and thin ouad flat packages (TQFPsj have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inner leads ar r , n . e , a _ 

as arrangea ar comparatively 

Ia -3e pizzhes among lead f-ame* 

* --ames .or semiconductor packages 
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«. fabricated by pr „ s uetkin9 _ However, lead 
-in, . large nu ^, r ef flne inner jeads ^ ^ J- ^ 

foruin, semiconductor pac*. g es navin, , large ^ J 
Pin. are Scared b y s ubjecting a Ma„ k or a thickness on 
«- ~d.r or 0. 2 S » to an etchir . g pro=ess> 
working. * Ss 

The etcnin, process for forrainj , ^ ^ 

xme inner leads will w 

win be described hereinafter with 
reference to Fio in ^ 

rr,. 10. rrrst a copper alloy or ,2 alloy thin 

-ear X010 or a chiOness on the order o£ „.,. _ 
2 • is claaned perfectly |rig ^ 

PhOC ° r " 1St ' casein photoresist 

-t.inin, potaasium ^ ^ 

r " Ph °— " «*" »» -r me „a 3 or spaces or 
-he thin film as shown in fie 'Oh tk 

£I . Flg - - 0b - Th ". the photoresist 

P»»em. to Ught e „ itced by . °* ' 

- «- thin sheet is L 19h " P -'" SU " 

to for. a p , tternea photcr , slst 
Shown in Fig. lOer . 

thln Sheet 18 SU ^— < when 
need be, to a hardening orocess - 

suc-h , P^cess, a washing process and 

such, and then an etchanr ^ 

nt COnta ^i"9 ferric chloride as a 
Principal exponent is sprayed aoairs- -he t K lB h 

' s% * ^ ne thln sheet 1010 

thiou?h potti °~ - - - 101 . „ ot co . ted 

P " :erned Ph ° t °--" i - «*- » 2 0 so that inner 
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of prede^., si2es „ d shapM 
in Fig. 10d. s-ow.i 

Then, the patterned resist fii ms ... 
„ -ti^ms are removed, rhe 

^ the e t chi„ g process a „ sll 

"ashed end dried .„ , bei " 9 

the inn , " P ° lyimide *• » U c k to 

le " S «"«-. P—»« tab bars ... 

- need h.. and the di . ^ » " 

7 hln9 P — • — e t ches t he thi „ s „ee t in ba h 

r amits the — — — - *~ 

P-tches of lead frames. Since the -hi* k 

from both the mai " 1S 6tChed 

the ma:,or ^rfaces as shown in r io 10 . . 

of th r th e - the — «■» « w « th . 

wuter lead having a suffir^n, 

- the chi „ S h ;ivr eth ' •— "* - 

neec m "st be about 0 i?^ „ 
above fw..k w.125 mm or 

°ove. Furthermore, the width of rh. • 
. h . " ° f the lnn er leads must be in 

wh * ranoe of 70 to 80 Zm for suc - ess , , . 

tha successful wire bonding when 

c »>e etching process as « llu „. 9 60 

* lluscr »«ed in Fio. io is emro 
- in fabricating a l ead ' "-Ployd 

> thi « she « of a sman 

»»:»$< 

20 



15 
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inner laads are fomed fcy etcMng ^ thac 
thereof are arranged „ . ^ ^ ^ fl ^ ^ 

Ho-er. recent miniature rMin . encaps . jla;M 
se„icon d uctor packa9e reg „ ires iwet ieMs ^ 
Pi«he S in th . range of 0 . 013 tQ 0 u ^ t smaller then 
0-165 ». „ h e„ . lMd fra „ e is (abricated ^ ^ ^ 

thin sheet of a reduced thickness rk. 

cme!! ' the strength of the 
outer leads such a * 

such a l ead freme is not l arg . enoug „ „ 

-ithstend extern al forcas that „ ay fce ^ 

the suhseguent processes including a „ ass ^ 2ing proces5 
— * chip anting process _ Accerd . nsly _ ^ ^ 

to the reduction of the thlekne5s of ^ ^ ^ 

the f abrication of . minuce f _ havi ^ ^ 

*«d. srrenged a t very S1M U pit:hes by eccM „ g 
An etchin, ma thod previously ^ 

" " SUb3eC " ' thi " "»« » « Process to 

oHh! " dUCi "' — P=ttions 

- -h thin sheet corresponding to the inner l. ads of the 

inner leads by etching „ ithout reduci „ g ^ ^ 

l6adS - H ° UeV °- - — ac y i„ the 

e process " uben < he l '- —d by 

etching after reducing the u 

9 the thickness of the portions 
corresponding to the i nne - 

C - i6aos °y Pressing; for example. 
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the s mo othness of the surface of ~ he Dlat . 

wne plated a^eas < e 

=n. a ^ ansional ace _ y ^ ^ ~ 
iead frame accurately for K ft «j • 

fikl ' the laad 

«p. t ' intri " te - " " ~ y se 

tne portions of the i-x,„ w 

the thin sheet corresponding to rh. • 

:: rr;- - — • — 

•» «chx„ g process for 
-**"* .1.. makes tha ,„„ . 9 f """' 

T hus this fab """- <™ 

- - m J ^ Pr ° PO " d " chi " 5 

yet been applied 
<„ 9 processes . — *~ 

Meanwhile, there has 

(Chip sija Packaoe) is ^ ' . P " k -- « c.u.c 

aucn a manner tha- <r« 

Csp k semiconductor chi D Th. 

«P has the following advantages. 

I! First, whe - e the numbe- 

o. P». of the CSP is eoual 
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t° that of QFP (Quad Flad Pa~ka 0 o» 

Parage) or BGA (Bail - 

— ,, th . CSP enables a remarkabie - 

» second „ the csp £j esusi ^ 
5 size, the CSP s« < ~ n 

«. - « less „„.„ conslderin9 the iength 
o.- and th . pin number is 3o< p ... 

iea ds are arran?ed 

iMHe „ ^ cn of °- 5 mm. The oute- 

aeads need to be arranged at , 

F * lc;i °r 0.4mm or 0 3 mm -~ 

cease .he pin number, but this Ml 

in m 15 C3USes a "ser difficulty 

ln counting th* ^ Ity 
the semiconductor pac 

Productivity, Generally. in f abric.-i„ 0 

tne oute- u a wc An w "*ch 

the . " ran9 " 31 S Pi " h ° f ° > ™ ox iess 

Zb ' ~' ««*«*» of th, orP „e-e • 

increase i„ "'-ess.rrly involves an 

» • wider pitch. th . reby -edu- 

— , aithou,h the I " y " ~" 

-an r., lo . solderln , Jl - ~ooai 

- - — -id.r bumDS ar - ~ - ~ 

• * are incorporated w^th 
depending on the rom~ clacks 

•9 on the temperature cvcle -h* h 

era ■ le " he dimension of tu. 

5GA reaches 30 to 40 mm ne 

s u *nm, sue* ►Ka- 

r-. * -- m *watlOn c * 
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the pin number of the BGA is 600 to 700 pins, or a- ^ s 
1000 pins, m the case of the CSP in which externa 
terminals are mounted in the shape of two-dimensiona 
array on the back surface of the CSP, pitches of th< 
external terminals can be increased In accordance with - h . 
concepts of the BGA. Moreover, in the CSP, the overaU 
reflow soldering can be permitted, as in the BGA. 

3) Third, as compared to the QFP or BGA, the CSP is 
short in an interconnection length, and thus less in the 
Parasitic capacitance, and tnereby ^ ^ ^ 

the OPP is problematic in transfer into the package. The 
«* having a shortened interconnection length is 
advantageous. Accordingly, the CSP is advantageous in ^ 

of the mounting efficiency, but it needs r« h» 

iw neecs to be narrower in 
the terminal pitch wh„~ • . 

pitch when consioering a demand for an 

increase in the number of terminals. 

Thus, the present invention is aimed to" provide a 

resin-encapsulated semiconductor device emD i • 

aevice employing a lead 

-MO, i. capable „. me>ting m deMnd fM 
»inia turi2ation and incrMs>d terminai ^ 

I MEANS FOR SOLVIN0 THE SUBJECT MATTERS J 

A resin-encapsulatert 

Plated semiconductor device in 

•ccerdance with the D - ese .- < 

P-ese... invention is a resin- 
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-capsuled CS P type semiconductor device in which . Jea _. 
frame ^aped in accordance with . tuo . step 
in a manner that a thickness of inner ieads is thinner than 
that of the lead frame and which is encapsulated with an 
encapsulate, resin in such a . manner that it .'. 
substantially the same as that of a semiconductor chin in 
•»». the lead frame including inner leads h,vin g a 
thickness smaller than that of a lead frame clank, and 
terminal columns havin, the same tnictness ^ ^ ^ ^ 

1— -Tame blank and bein 9 in^rally connected to the 
»»r leads and also oein, . d . pt ed to he electrically 
connected to an external circuit, the terminal columns 

T* diSPO " d ° U "" e " «*• — leads i„ such a manner 
that they are coupled to the inner leads in . direction 

orthconal to thickn ise direction thereof. the 

terminal columns bein, Bounted on t „ e s „ rface ^ 

surface on which the semiconductor chip is .mounted, the 
col*, havin, termlnai portiOTS ^ ^ 

tiP- the terminal portions bein, mad. of solder, etc. and 
exposed externally throuoh f h. 

through the encapsulating resin such 
that the terminal column* ^ 

. nS are ex - DOSed externally through 

the encapsulating resin ar f . • 

esin at their outer sides; the 
semiconductor chip at it, 

fM . , " S SUrface havi "5 electrode portions 

tpacs) being mounted nn ~u 

on the inner leads by means of an 
insulating adhesive, and 

and . ne electrode portions beina 
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electrically connected to tips o* -he « 

ups u he inner leads by w -es 

Moreover, a resin-encapsulated SM ,>, • 

v uxazea semiconauctor device in 
. accordant with th . ^ _ 

-Win- cs P tyP e s .mico„ducto.- devlce ia uMch J "J 

-P* in accordance wlth . two . step ecching ^ 
» — «-« • thieves, o £ inner leads i, thinner than 

•nc.psul.tin,, resi „ 

such a manner that it i« 

substantially the same as that o» . ' • 

that c£ a semiconductor chip i„ 

t c : " lnCl — — - >~» »avi„ s a 

Sma11 " °»" - - . -am. Man,. and 

;r; coiumn5 havins the — — » - o, th. 

n ^ blank aM bei " 9 — connected to the 

■ hner leads .„ d also bei „ g ^ ^ ^ • 

connected to an external 

a <« external circuit • «-k«» 
beino h- ' the te -">inal columns 

oeing disposed outside of ,h« • 

that thev l8adS ln SUCh « T 

nac the y are coupled to i-k» • 

orthogonal to thick ^ ^ ^ * 

tern* . ^hiCcness-wise direction thereof, the 

terminal columns being mounted on the su . f 
lead f. ame * surface opposite the 

° r - ame surface on whieh 

which the semiconductor chip «, 
runted, the terminal column, * • 

columns being exposed externa n 
through the encapsulatino res in at k m ™*** 

' resin at their outer sides- r he 
semiconductor chip at its s U r ffl w 

CC haVin 9 electrode portion, 
(Pads) being mounted on the • Portion. 

«„.„. • lnner 2eadS °y ™*™ of an 

-nsuianr.g adhesive, and 

*he eiectrooe portions being 
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-a„,ed between the i„„ er lMdJ and 
to tip. of the i„„er leads by wires. 

I- the resin-encapsuu.ee C3 P type semiconduc;c 
-ices as described above. the i ead „„ , ^ 

I". SM1C ° ndU "« «*> *• -"tea i„ sue a manner [J 
their electrode portions <• . 

portions is arranoed between the inne- 
leads and the die pad. 

Furthermore, a resin-encapsulated semiconductor device 
m accordance with the present invention is a resir- 
encapsulated CS P ty pe semiconductor dev.ee in „„ ich . ^ 

T ShaP " " ~~ « — "Chin, P rJ 

in a manner that a i-k,~u s 

lead frame and wh . ch is 

encapsulating resin in Wlth an 

manner that it is 
substantially the same as that of . . ■ 

the lead * ^conductor chip in 

thickn inClUdln9: inn " leadS hav i»° a 

thickness smaller than that of a lead t 
terBllni , , a lead fr «n>er blank; and 

terminal columns having the sam, 

lead . 9 6 Same th ^kness as that' of the 

lead frame blank *«w w • 

leads an a ^ ~ - «- 

also being adapted to be electric! i 
connected to an external circuit- the t 
»eing disposed outside of the inn ' ^ 

that thev '"^ ^ SUCh a ^nner 

tnat they are coupled to *h. ■ 

inner leads in a d<recti« n 
ortnogonal to thickness-wise d - Action 
• direction thereof rho 

•terminal columns being meunted # th * 

ted on the surface opposite the 
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2S 



surface of the * 

cne lead frame on which i-k„ 

vnich the semiconductor ow 

" ~ d . the terminal «°- — 

tips, the terminal portions s--- 
solder, e tc anrt be ~ n9 made of 

" ^ externally . h . ouoh „ 

5 • B «P»ul-ring resin such that th " 

exposed externall k the " ^rminal columns are 

externally through the encapsulate r ■ 
outer sides- th* , 109 resin « their 

ae s- the semiconductor chip b ein n 

inner leads bv „ 9 "° UBt#d on 

5 by bujn Ps arranged on on . 

semiconductor chio """^ ° f the 

chap, and the semi 

Also, a ro e < ~ 

accordance with ^ -.ice in 

Wit » the present invention is a 
encapsulated CSP resan- 

a CSP type semiconductor device in „„ • u 
frame shaped in hach a ^ead 

"aped m accordance »ir b a ~ Uft .„ 

*» a manner that a thic, ^ etChi ° 9 Pr ° CSSS 

a thickness of inner i^~> 

-rame including: inner i ^ 
—s smaller than that of a C f ^ ' 

terminal columns having the 

*~ -me Man* and " ^ " - 

— -ds and also g — " the 

—ted to an external c -rc " " ' le — " 

fc eing disposed outsi<j ' U - " the te ^nal C ol umns 

' ^e i n n er leads i n Su ~h - 

su_h a manner 
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t^t t „e y are coupIed to the ^ ^ ^ ^ 

or th090 „ al to tMckness .„ ise directien thertof< 

m ' K * ° f • cn. e. mi con dU c=or d . v <- e 

-»-.-. coiu„„ s havi „ 9 terminal por ., o -; s 

«TO on their tip „ th . terninal portiens exposed 

««.rn. lly r hr o ug h t „. en c apsllla;Ing resin „ . portion ^ 

t 1P e thereof, the ^conouctor c hip bain , TOU „ ted 

inner leads by bunps on _ ^ ^ 

--he s«c Murar chip being , lectriciUy connectM 
inner leads. 

in the res in - encapsulated csp ^ ^ ^ 

«• •«„ neve . rectan9ul , r ctoss . sectienai 
--*-». feur faces respectiveJy previded 

su.^ace, a second surface a -k,—, 

-race, a . hlrd surfac6f and 

surface and flush u^k 

of th. , SUCf> " °* the P««cn 

d inner ie " h - i -' «- — .. that ot t „. 

Meanwhile, the CSP 

tyPe ••"conductor devices as used 
herein generally means resin - 

resin - en «Psulated semiconductor 
oevices encapsulated with fln 

*™» an encapsulating res in in a 

manner that each of 

— e r suiting structures is 
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th. inner le a ds are s:able and Wder ^ 

furthermore, i n the roe , ' 
aevice in """-"cp.uLted , ra icc„ ductor 

«*«"*>«« Cip „ „ ounted on " Ven - 10 "' * 

» on one s urface of t „. ^ b * 

«°r ch lp and the inner 2eads 
~ d „ each ^ ihus _ = - = 

[EMBODIMENTS ] 

Embodiments of the t-o*,- 

ln " enCapSUlated semiconductor 
aevice in accordance with th. ~ 

— - .......... :: 7z.rzr. t - 

view of the 13 3 Cr ° SS - se «ional 

according to the fi ' Conductor device 

9 ° the flrs t embodiment of the Dr « 
Fig. lb is a f the P"sent invention. 

" a cross-sectional view of each _of 

■ -ss-sectionai of each of t ^ lc is 

— - line B1 . B2 o ; h Fi ; ~ — - ta , n 

^-eral 100 depicts . resin . " ^ *' * 

device, r0a "^encapsulated semiconductor 

' l '° a semiconductor ch< D n, , 
Cpads,, 120 wires , 130 a — l » — e portions 

a 3me ' 131 inne - leads 13, » 

™<™- ^ a Second sur , ace 
surface, i3 , Ad a fourth surface ^ 33 3 ^ 

-*> ^33 terminal columns, i 33A 



22 



M-5599 US 
^•8207 



~ Portions. 133B sides. M0 a „ ^^^^^^ 

- ...si... and 1<0 . reinforcing tap ; 

- «•» « si „. encapsul£ted 5emicon • 

• ee0na -» «» «- ««t embodiment a sem . 
5 no is _ ' 3 «">iconductor devi -e 

° 18 m ° UnCed ln • »«n.r that the. electrode 
of? *.w electrode portions 3-* 

° f the ^conductor chip 110 are 

e ar «nged between 
inner leads Th«» eiween *ne 

a<3 =- The semiconductor chip u 0 is „, 
connected to th* e electrically 

° SeCOnd su ^ce 131 Ab ef the 

inner lead 131 Th „ , 1P ° f each 

"I- The electrical connection of the res • 
encapsulate ^ • resan- 

Pulated semiconductor device 100 to an 
circuit i s a ^ K - " exte «al 

*~ 130 US ed^ P " n " d CilCUi: 5 — - lead 

see in the semiconductor device inn 

rrame „. has " .Hoy. 

*• 6a ' «• l«d dm 130 has in„ , 
shaped to have . tM t " le<,dS 131 

a thickness smaller than 

terminal column 133 . Dan ^ „ th " ■ °< «- 

enc.ps„l. tin , „ it „ . tesin ~ « ' - when 

Processed by etchin, te "» 

»»ited to such a shape as no *' " 

• Portions other than ,h. ■ 

and the terminal coium „ s 

— • The inner leads , 5l , *" ~ « * 

1 * ave £ thickness of < 0 ~m • 

- <u - m wnereas 
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the portions of the * 

the lead frame other than th. • 
131 have a r hi ^ ln " er :<?ads 

thickness of 0 .1S mm cor^esoonH- 
thickness of the l eart , Responding to the 

tne lead frame blank. The tins * 

leads have a °~ the inner 

a . ine pitch Qf Q12 ^ ^ 

5 increase i n tho . ° oCh:ev e an 

the number of terminals f or sem < 
devices Th- . semiconductor 

fOUrth fa «s 131Ac and i 3lAd ha „ 
-pressed toward the inside of th a so ' ^ 

—ei. This structure ex ^;; rr inner ie - 

-e second f ace (wire J ^ 3 ^ «» 

Pig. 6b is a c ( b0ndi " 9 > narrow. 

" a c "«-sectional view taken • w 
C1 -« of Fig 6a t3ken With th « line 

*' 6a - Tne reinforcing tape i 60 < e 
fixedly so as „ nr 1S at tached 

as not to cause twisting in th . . 
Also, if th . , 9 in the leads. 

' x * tne inner lead* . 

Seated by /" Sh °" *" — • !«- 

°«n.r.tion of .„,„,„ tendency for the 

fabricate directly , «Po., iW . to 

-ap. shown in y r ; e 1 < — « „. v . , 

-ad fr.„. in . scate ; h Th — — "chin, th . 

««- to the connect^", "' " ^ 
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6c ^>> the inner leads 131 are fixed „« t h • 

tane ,. n ed With ~ ne reinfcrc — 

^Pe 160 as shown in rig. 6c(i<) 

u *'- Th en, the conne-inr. 
Portion 131B unnecessary for the fab-i • ' 

y -or tne fabrication of the resin 

» P»» as sho „„ ln Fi9 . 6c "" 0V " * c- a 

. U "> ' aod » semiconductor chip 

. o„ t „. lead 6c(i ' 

anows th . lln . te be cyt by a 

A method for the *=k_- 

r tfte fabrication of the 

semiconductor device will k "psulated 

as h U1 n ° W be Scribed in brief. 

as shown i n ria , Sw ' 

">°v*d by . eutti p r *""* aro 

■M„ tips o£ J " """" *» « — « «-« 

or the inner lead* 

m« re dl «cted upwardlv 

Moreover, if the inner * a ^V- 

- of the inner leads are Z ^ ^ ^ 

— ed. Th en, the surfac 0 J ' ^ " 

"0 having electrode semiconductor device 

y electrode portions m f 0 . m<Brl ... 

Erected downwardly and , ' iS 

Y ' * nd Seated on the inner lead* 
manner that th. ^, leads in a 

that the electrode portions are arrano.H w 
inner leads 131 Then . "ranged ° etWeen the 

Then, the semiconductor device no • 
runted fixedly on deVice 110 *« 

insu, • leadS by ^ans of an 

insulating adhesive 150. 

Then, as shown in Fig. 5b t . , 

••l.c-.i«n electrode portions are 

e-iec.rically connected to rh. 

0 the tips of the inner leads 111 
^ wires 120. Subseouentlv 

- encapsulation is carried ou- 
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«« th. conv.nucn.i en=a PSU I a:i „ 3 resi „ ^ ^ _ 

^- 5c. Such an e „ca ps ,Ua t ion „ ith th . r „ ln u ~ 

°" a — in a „an„ e , thai t , e ""■ ' 

^ t->e ou.er surface 

- -he columns is sonewhat ^^^^^ 

*" the encapsui " i -' «•*»■ »~. - e « !!iiy Pertiors " c ~; 

— i- s, ln this case , lt ls ^ 

dun.-,, etchino of th . ,„„,. . 
UIne - The dam bars 

136, fran,e portions 137, etc. of the 
lead frame 110 as shown 

tenpinal 9 ' 6 are "moved. Next, 

• lnaI POrti °" " 3A — « solder is arranged on the 

ri: ated semic ~ - — - : 

■»» serves to facilitate 
encapsulated semiconductor device to a „ 

hl „. . lce to an external circuit 

but does not necessarily need to h„ 

y neea to be arranged. 

A method for etching the ]„h * 

9 tne lead frame of the fir,, 
«bo«».n t „ m nou b , aesc . ' lrst 

"■ PK:iM1 ' "'—"9 ae,u,n. : ia; „ aps „ f . he ,. c 

• e ---s. embooiment shown in 
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I- m particular. th . cross . sectional yieus ^ ^ 

to Be correspond to . cross section taken 
Dl - D2 cf FiQ . ta " en alon * th « "»* 

»». «.. respectively. In r; , s . ej 

resist patterns, 830 first ^ • 
• • °P eni "9^ 840 second 

openings, 850 first concave 

' 860 second concave 
^ second f .«s o f i„„e 

■ respective,, „„,. . 
i " • — e e g ent is costed 

;;;; ;° surtaces of * ie " **« — «• — - a „. 

"«n 9 desired »«*ness of about 0.15 ». 

cesared p actern plates _ 

: ;r ; « - — Patterns 820A and 820e 

«• «r« ope„i„ g 830 ls 
frame blank 810 r« tne lead 

thickness smaller than that of the lead , 
a subsequent process The 

to form d • ° Penin9S 840 — Pt«f 

t0 form desired shapes of tins • 

f irs . rt . P * inner leads - ^though the 

f "s. opening 830 includes a - le*«, 

tips o* th. • " f ° rmin 9 ^e 

ps or the inner leads Bin 

„..,,„ 10 ' 3 "POlogy generated by a 

Partially thinned porc< 0n ^ 

P w -° n by etching in a 
procp«c subsequent 
P-ocess can cause hindrance . 

a "ce in a tacing process or a 
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elampin, proce>1 for £ixi „ 5 ^ ^ ^ ^ ^ ^ 

« "e etched needs to be sufficiently lar 9 . without beino 
lifted to en ; or formi „ 9 t „. ^ ^ ^ 

«ps of the inner leads. Thereafter, both surfaces o' -he 
5 lead frame blank 610 formed with the resist patterns a-e 
•tched usin, a 4, Be' ferric chloride solution o< a 
temperature of 5, ZC at a spray pressure of 2 .5 k,/cm 2 . 
The etchln, process is terminated at the point of tin. when 
first recess 850 etched to have a flat etched bottom 
'° surface has a depth h corresponding, to 2/3 o, the thickness 
of the lead frame blank (fio. 8b) . 

Althouoh both surfaces of the lead frame blank 810 are 
simultaneously etched in the primary etchin, process, it is 
unnecessary to simultaneously etch both surfaces of the 
» l~d frame blank 810. for instance, an etchin, process may 
be conducted at the surface of the lead frame blank formed 
P "" r " ""in, e p eni „, v o£ . dejired 

. shape to form at least a desired shape of the inner leads 
u,i„ 9 an .tenant solution. In this case, the etchin, 

process is terminated after oh ., <B - 

atter obtaining a desired etching 

depth at the etched inner i.sh * 

ec inner lead forming regions. The reason 

why both surfaces of the u.h * 

tfte lead f-an>e blank 810 are 

simultaneously etched, as in thi« e»„K •• • 

-n this embooiment, i s to reduce 

the etching time taken i n a s*™^, 

a Se< =ondary etching process as 
described hereinafter. t. k „ 

-he total time taken for the 
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P»—«y and seC ondary etchi „ 9 procejses is ^ 

taken in th . case of „ chin9 ^ ^ ^ ^ ^ 

Man* on „ Mch che resist pa „ ern ^ ^ 
Subs.ou.ntiy, th . surface prov . ded wi;h ; 

» .so .to.d at tn . firsc opening 8J0 is entueiy ^ 

en etch-r.sistant noi . melt „,„ (acidic hr _ hb6i ^ 

. ... « s te fm up ch . fiw ^ ^ ^ ^ 

cover the resist pattern 620A (rig. Se) . 

It is necessary to coat the etch-resistant layer eso 
over the entire portion of the surface provide. with the 
"Sist pattern UM . How.v.r. it is preferred that the 
•ton-resistant iayer Sao he coated over the entire portion 
of the surface forced with th. first recess 850 and first 
oPenin, 830 . as shown in , e , becs _ , t Ss 

to coat the etch-resistant iayer 6e0 oniy on the surface 
Portion inciudin, th . fils t recess .so. , Jt hou 9 h th. 
etch-resistant „ w e80 „.„ employed ^ 

an alkali-soluble wav — 

wax, any suitable wax resistant to the 

" " 9 aCti ° n " — -ut.on an d re mainin 9 

tbe etch-resistant l ayer 880 is „ nr ■ 

u ls not limited to the 
above-mentioned wax, but mav h. 

may be a wa * °- a UV-setting type 
Smce the first recess 850 e -h, ri • 

e^ned oy tne primary etching 
Process at the surface formed w-v „ K 

°-*ed with the pattern adapted to 
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for* a desired shape of the inner lead tio is ... 
wi th the etch-resistant layer 880, it is not further etc Z 
in the following secondary etching precess . ^ 
etch-resistant layer 880 also enhances the mechan-a' 
strength of the lead frame Man. for the second . tC H« ro 
Process, thereby enabling the second etching process to be 
conducted while keeping a high accuracy. Xt is a , so 
Possible to enable a second etchant solution to be sprayed 
at an increased spraying pressure, for example, 2 . 5 kg /cm : 
or above, in the secondary etching process. The increased 
spraying pressure proves the progress of etching in the 
lection of the thickness of the lead frame blank in the 
secondary etching process. Then , the lead ^ 
subjected to a secondary etching process. In this 
secondary etching process , th . lead ^ ^ ^ ^ 

- ng a „„ etched _ ^ ^ 

tips 890 of the inner leads (Fig. 8d) . 

The bottom surface 870 of ea ^K 

of each recess formed by the 

prawry etching process and parallel to th. 

^ liei to th e surface of the 
lead frame is flat. However horK 

owever, both sade surfaces of each 

recess positioned at opposite sides „* the h n .. 

siaes °- the bottom surface 

o 'O have a concave shaoe rt«>r^ 

nape depressed toward the inside of the 
inner lead. Then, the lead *-*m. ki 

^ead .rame blank is cleaned. After 
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completion of rho ~, 

°* the cleaning process, the erc . 

layer 880 an n etch -«sistar.t 
H0 ' and resist films (res<sr 

are seouentia -iv M ° A ' 203 > 

.uentia-ly removed. T .,us, a lead * 

structure of Fig 6a • K haVin 9 a 

5 leads a ^ Which ^ of 

ea ° S ar ""9ed at a fine pitch „ 

etch-resistant layer 880 a d ° f ^ 

dyer B *0 and resist fiime / 

^ « S20B, is acMeved " 7 <~'" 

Th. etching method in which the etch<no 
conducted at two « etching process i s 

two separate steps, respectivelv 
above, < s omnik Pec.ively, as described 

" S generally called a " two . st(>n 

This etch«n« . * etChi "9 method", 

etching method is advan 

Oneness can be ob , • " 3 des "ed 

t , e tained - The — — - d to 

" Fl9s - 6a and 6b involves th. - 
«n*ne» of th> tip „ ««»*•, <f 

~ — : J! - — » - 

1 th« lnner J 

"*•» the blank h „ . 

« 100 ,„„ . tip oi ; ch C!,r - e —' » ■ i«- 

* n 9 • MM- 1 w ,„ k thieka .„ t 
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«* ^ut 30 Zn, and . Jead „ idth „, ef ?o ____ , t ^ 

to fo .-» inner leads havi „ g , nnMess correspondinj _ o ^ 

i— 1~- p.«d, p of 0f course , u ma% , ^ 

pcas ibl e to fow leads havirs a fMrth4r ^ _ 

> P"c„ by . d5ustin , the Mank tMckness t ^ ^ 

in th. case where twisty o£ the ^ ^ ^ 
occu.- in th . fabricatln9 precess _ ^ ^ ^ ^ 

T" «"» - — length, . iaad 

• 1USt "" d * »» - — ly ob t ai „e a . Ho-.ver 

o, th. „„ t Kabodinent> inner iMds ^ 

«n d e„c y , or the g . netatlon o£ cwisti „,. ^ ^ 

«~. «*. .ea. fr _ is obtained by etching ^ 

th V in8 131B - swn - *«.. — . 

t V e " ie0MUet ° r P ' Ck<9e ' 13 C " °" «- ot a Pteae 
*> the caae or ,. blieatln , . lea<J ^ 

231R . here a connecting member 

B a arra „, ad on cips ^ ^ ^ 
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; Moreovet - 7b *• • vlek . tai[ „ 

COtd8n " Ulth ' 3 " P-ess. unn.c.saarv oo .' 

■ ■« -o„ teebt>ln . lead frMe . hivln9 

with no plating failure „ " 

Moreover, as described above 
where u „n.c.,..r y porcio „ s ^ ^ ^ ^ 

"~ - - - - - oaae o, ^ 0 

the conne «ing member 131B is cut «*f k 

°* f b ^ mean * of a press 

*° obtain a shape shown p 

... . y t>c (i..), a semiconductor 

cn-p is mounted on the * 

1 cn e lead frame u 
. me Suill having the 

"-forcing tape 

semiconductor chip ia " OUnt * d 
<=hiP is encapsulated with a -resin in . 
condition where the i m h , 

the lead frame still has the tape. - 

«»• tip 131 A of eacn inner 

in t-K- ead fra n>e used 

ln the semiconductor device of th<« *• 

c . osc f thlS £l? " embodiment has a 

c-oss-sectional shape as shown in Tig. 9{I) The . 

h« an etched flat surface cseco d 

a width wi s"oh-l SUrfaCe ' WHiCh h « 

tn W1 S-ightly more than »w 

c tnan the wid*»» w? ^* .. 
su .« acp TK — h2 of an opposite 

su.a.ace. The widths Wl and v? , w 

-w. • ' ab0Ut 200 =»» a « »ort than 

whe width W at the centra' ^ 

cra - Portion of the tips when viewed 
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» «- d ite „ ion of tne in „ er 2aad :Mekne 

- - - inner Jead has . crMS _ ienai ; : ; 

PP-ic. „ ide surfa _ To enfl> - 

- oppose surfaces o£ the im ° 
e— y connect te . ^ -- 

* wrre 120fl or 120B> ej>boaiment m J 

- «« „ ira . bending as *; 

«=hed flat surface> „ P"» •« 

— »» a„ d m , res . 

"IB. respectively. a plated 

case of Fig. 9 ,,i, a ... W ' In = he 

' there is * Particul.rly excelled ■ 

— , Propercy , as the ecched sur j c ;7 nen < «»- 

-ohn.ss. B ,. IHll) sh0 „ s chat SUr - a " d °" -« 

»«• of Che lead , " P " IC ° f Che *—« 

— .; n ,abricsted - - — 

' ° Ch 0 PPOsite surfaces n f *k 
than that " *•« • 

•m addition to -h** 

— es of the tip 931c ar f " b ^ 0PP ° !1 " 

" ° f »< - >«« 

!Utf '=" •»« «n in^ioc wire-bond- 
P«P.«y as compared to that o' ch. k ' 
... °" th « etched flat sur'ac. „« 

«»• -'irst e^odi„.„t. ri 9 . 9(lv| shous . . 

«P •«» or ,,„. obtained b y t ,J " 

' - a press and then by ^ 

°y etc.-nc. , s wire-bonded to a 
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semiconductor chip (nor shown,. ln £his casfi 

o P PO Sit e surtaces as shou „ in Fig 9(iy)a ^ ^ ^ 

-t- r«, ult . in »„ insufficient „ ire . bondinj , trtlu 
a problematic quality. 

A -dlfl«U« to the r„ in -. neapsul . ted s , miconaucto . 
oevice o f th . first enbodinent _ ^ dMM;bed - 

U „ a c ross . sectional vie „ iUuJtrating a modificaticn ^ 
«.. r„ in -e„c apsulated samiconduccor devicfi ef ^ 
-~«~.«. and rig . 2C sho „ s ^ ^^^^ ^ 

semiconductor device Fi« •> , T . 

ice, Fag. 2c(I, is a front view ^ 

semiconductor device anw r-,- 

*' 3nd Flg - 2b is • cross-sectional view 
^ a terminal column taken at a «>o.<-«on ™ 

P©s*w.on corresponding to 
-he l ine A1-A2 of Fig. la Thm 

C semi conductor device 

«« anbodiment teminai potUon ^ 

at their ups "° pr ° truded • 

resin 140. The surface of the tin nf 

the tA P of each terminal portion 
is plated with solder. Thus ^ 

™us, when mounting the resin- 
encapsulated semiconductor devi ce t K A 1#1 

d<fi . .. the solder is uniformly 

cistriDuted throuch an «~ 

' ° Peni ^ 233c. The semiconductor 

oevice 100A of this modif ica ., on . 

-ica.aon ; S identical to that of 
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the first «bodi aTOt except Jo- th . . . 

P -°- the =«-">"inal portions i-*t 

re Sl n-e„cep Sulat «o « M co„ouc t or ..vice """ 
~c.rd.ne. „ lth . 5sco „ d e 

3- i. . cro s , secciona2 vie „ of \ ; " 
5 "—or .ev.ce accordln9 te ' "~.=— 

» - . «o SS . S e= ti o„ al l ;;v d • rab ° di — 

i- terminal column taken a i ftnn ' 

lane A3-A4 of Fin * 9 the 

or Fag. 3a . In p . 

^cts a resin « "ference numeral 200 

res.n-encapsulatec semiconductor device 210 
semiconductor chip, 230 . lead 210 ■ 

23lAa a f irst . f ' 231 inner leads, 

irSt su rfac«, 23lAb a second * * 

surface, 2 3lAd a f ' * 

1Aa 3 fourth surface 

t er„ inal portions _ ^ • 2 " "—I 

«• « -c apsulatlng r „ in 235 • «• Pad. 

embodiment, the semico „ °* th * " rSt 

e semiconductor chip 210 i « « 

««nner that the surf. ^ W SUCh a 

cne surface, on which •i« e *. M « 
21 * «e f ormed . m electrode portions (pads, 

°' 15 ^nted fixedly on -k. • 
*>y means of the int . ln " er lea °s 231 

the ansulating adhesive, while th. , 
Portions 211 a « , * elec trode 

'■ii are arranged between • 

-~. are 1 ~ ^ »• 

r 3IAb of th . ups of " «" «c„„ d 

• th . die pad — - »«- »>• x*. ,.. d 

ltS ir -side. The electrode 
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portions 211 are arranged between the inner leads 231 and 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firsc emood-ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
pad and the semiconductor chip are connected together by 
means of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of <2% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of :he terminal columns. The 
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terminal columns each have a thickness of 0.15 mm. The 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meeting 5 demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (w ire bonding surface, is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
an opening 233c is formed on the tip of each terminal 
column 233 as in the modification to the first- embodiment . 
The opening is protruded externally from the encapsulating 
resin 2,0 such that the tip having the opening serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now be described. 

fig. <a is a cross-sectional v 10 ^ ~* 

nal View of a resin-encapsulated 
semiconductor device in acr«-w,^ • 

" accordance wath a third embodiment. 

and Fig. <b is a cross-sep.^.,, 

Seconal view oi an inner lead 
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taken along the line A5-A6 of Fig. 4a. Also, Fig. is 
a cross-sectional view of a terminal column taken along the 
lane B5-B6 of Fig. 4a. In Fig. 4, a reference numeral 300 
depicts a resin-encapsulated semiconductor device, 31C a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead fr a ». 

■leaa irame 330 used in the second 

embodiment is made of 42% nickel-iron alloy. However, the 
lead frame 330 is sha P ed to have the tips 331* cf the inner 
leads having a thickness thinner than that of the terminal 
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columns, as shown in Figs. 6a and 6b. The terminal columns 
333 are equal to the lead frame blank in thickness. The 
tips 331A of the inner leads are 40 2» thick, and the 
remaining portions other than the tips 331A of the inner 
leads are 0.15 nun thick, such that .the lead frame has a 
strength sufficient to withstand the subsequent processes. 
The inner leads are arranged at a pitch of 0.12 mm, thereby 
meeting a demand for the increased terminal number of the 
semiconductor device. The second surface 331Ab of each 
inner lead 331A is flat, such that is easy to wire-bond. 
The third and fourth surfaces 331Ac and 331Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface) is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment, except that the semiconductor chip is 
mounted fixedly on the die pad, followed by encapsulation 
with the encapsulating resin. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the third embodiment, 
an opening 333C is formed on the tip of each terminal 
column 333 as in the modification to the f.rst embodiment 
as shown in Fig. 2 . The op , niag ^ pro . rBd>d . x .. rMl 
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from the encapsulating resin 340A such that the tip havlae 
the opening serves as the terminal 333A. 

f EFFECTS OF THE INVENTION] 

The present invention provides a resin-encapsulated 
semiconductor device employing the above-mentioned lead 
frame, which is capable of meeting a demand for the 
increased terminal number and is excellent in mounting 
efficiency. Furthermore, the resin-encapsulated 

semiconductor device in accordance with this invention does 
not require a process of cutting or bending the dam bars as 
in the case of using a lead fra.e having outer leads as 
shown i„ Fig . Ub . As a resuU Qf 

encapsulated semiconductor device does not have a problem 
in that the outer leads are bent, or a problem associated 
with coplanarity. m addition to these advantages, the 
resin-encapsulated semiconductor device has-_a shortened 
interconnection length as compared to the OTP or the BGA, 
whereby the semiconductor device can be reduced in a 
parasitic capacity, and shortened in a transfer delay time. 



